Presence and possible role of the spliced isoform of the P2X1 receptor in rat vascular smooth muscle cells.
An alternatively spliced isoform of the P2X1 receptor (P2X1a) was cloned from rat mesenteric artery. The spliced isoform does not have the 27 amino acids that are in the middle of the putative extracellular loop domain of the P2X1 original subunit (P2X1). Reverse transcriptase polymerase chain reaction (RT-PCR) revealed co-localization of P2X1a mRNA and P2X1 mRNA in vascular and other smooth muscle tissues and heart, but not in the spinal cord. In HEK293 cells transfected with P2X1 cDNA, ATP (1 microM) evoked an inward current which strongly desensitized, and an intense signal for GFP (green fluorescent protein) fused with P2X1 was detected at the membrane. Neither of these results was obtained in HEK293 cells expressing P2X1a alone. The fluorescent GFP signal was detected at the membrane when GFP-fused P2X1a was co-expressed with P2X1, and no significant difference in the ATP-activated current was noted between cells expressing P2X1 and those coexpressing P2X1 and P2X1a. These results indicate that the 27-amino-acid sequence (175-201) is important for protein trafficking to the membrane and for the formation of a functional P2X1 receptor. Our results also show that P2X1a is transported to the membrane when P2X1a is co-expressed with P2X1, although the co-expression of P2X1a does not modify the channel's current properties.